Pretibial myxedema (PM) is a rare extrathyroidal manifestation of Graves' disease (GD), usually during the hyperthyroid state, coexisting with orbitopathy. We describe a rare case of a biopsy-proven PM in a euthyroid patient, without history of GD or Hashimoto's thyroiditis. Assessment of commonly reported thyroid autoantibodies, such as thyroid peroxidase and thyroglobulin autoantibodies, thyroid stimulating immunoglobulins and thyroid binding inhibitory immunoglobulins, was negative. Resolution of skin pathology was achieved after topical application of corticosteroids and was sustained 1 year later.
Introduction
Pretibial myxedema (PM) is a rare extrathyroidal manifestation of Graves' disease (GD), occurring in about 1-5% of patients and usually coexisting with Graves' orbitopathy [1, 2] . PM constitutes one of the classical forms of dermopathy in GD, presenting with a broad range of symptomatology (from asymptomatic erythema to the severe elephantiasic form) [1, 2] . PM usually occurs during the hyperthyroid state of GD [1, 2] . PM has also rarely been described in patients with Hashimoto's thyroiditis [3] . We present a rare case of a biopsy-proven PM manifesting in a euthyroid patient with no history of GD or Hashimoto's thyroiditis.
Case presentation
A 61-year-old Caucasian woman attended our outpatient dermatology clinic for evaluation and management of itchy bilateral erythema involving the lower two-thirds of the pretibial regions. Her medical history was remarkable for subtotal thyroidectomy due to non-toxic multinodular goiter 15 years previously (unfortunately, no histopathological data were available). There was no history of thyrotoxicosis or ophthalmopathy. The medical history also included breast cancer, type 2 diabetes mellitus (T2DM), and arterial hypertension. The patient was a non-smoker and did not consume any alcohol. Apart from thyroxine, the patient was also on letrozole, sitagliptin/metformin, glimepiride, olmesartan, and moxonidine.
Clinical examination revealed the presence of bilateral, edematous pretibial erythema with "peau d'orange" appearance. No signs of ophthalmopathy or acropathy were observed. The patient was euthyroid with negative thyroid peroxidase (TPO-Ab), thyroglobulin autoantibodies (Tg-Ab), thyroid-stimulating immunoglobulins (TSI), and thyroidbinding inhibitory immunoglobulins (TBII). Neck ultrasonography revealed the presence of a significant thyroid remnant, with mildly heterogeneous echogenity, without nodules. Due to the non-typical manifestation, a skin biopsy was performed, which was consistent with PM. Specifically, it revealed edema of the reticular dermis presenting as empty slit-like spaces separating collagen fibers, with normal fibroblasts. Stellate fibroblasts (myofibroblasts) in the papillary dermis and perivascular infiltrate of lymphocytes were also observed. The histochemical stain showed a mild increase of acid mucopolysaccharides in the papillary dermis (Fig. 1a) . The patient was successfully treated with topical application of corticosteroids, showing significant amelioration of her lesions 1 month later which persisted 12 months after therapy (Fig. 1b) .
Discussion
The main pathogenetic mechanism of PM involves the expression of TSH-receptor antigen in skin fibroblasts, which triggers an autoimmune response, leading to the production of large amounts of glycosaminoglycans and their accumulation in the dermis and subcutaneous tissue [2] . PM mainly occurs in patients with high TSI titers [2] . However, the presence of autoantibodies inhibiting the binding of TSH to its receptor (TBII) has also been described [2] . The coexistence of typical pretibial skin lesions, a history of GD, and ophthalmopathy establishes the diagnosis of PM. In cases in which definitive diagnosis is debated, skin biopsy is suggested [2] . Histopathology usually shows deposition of mucin/ glycosaminoglycan among the dermal collagen fibers in the dermis, along with lymphocytic infiltration in most cases, without affecting the epidermis [2, 4] . The differential diagnosis includes simple edema as a result of fluid retention or venus insufficiency, chronic lichenified dermatitis, hypertrophic lichen planus, urticarial phase of bullous pemphigoid or, rarely, papular, follicular, or reticular erythematous mucinosis [2, 3] .
To the best of our knowledge, PM in euthyroid patients has also been reported in another six cases in the literature [3, [5] [6] [7] [8] [9] . The absence of the commonly assessed thyroid autoantibodies (TPO-Ab, Tg-Ab, TSI, TBII) was evident in two of them [5, 6] and positive thyroid autoantibodies (either TSI or TPO-Ab, TgAb,) in another two [3, 7] , while in two other cases, there were no available data regarding thyroid autoantibody tests [8, 9] . There is no plausible explanation for this rare manifestation of PM in our patient. One could hypothesize the presence of autoantibodies binding to the TSH-receptor but devoid of TBII or TSI activity, which are not detected with common assays. Of course, we also cannot exclude the presence of thyroiditis, since 15% of hypothyroid patients have negative autoantibodies but an ultrasound pattern consistent with thyroiditis.
Conclusion
In conclusion, we describe a rare case of a biopsy-proven PM manifesting in a euthyroid patient, without prior history of GD or Hashimoto's thyroiditis. Assessment of commonly reported thyroid autoantibodies, such as TPO-Ab, Tg-Ab, TSI, and TBII, was negative. Resolution of skin pathology was achieved and sustained after topical application of corticosteroids. Thus, the negative history of GD and common thyroid autoimmunity tests should not exclude the diagnosis of PM. 
